Abstract
INTRODUCTION
Maintaining a customer base is a critical driver of organizational performance. In information technology (IT) based industries, the ability to do this has been limited. For example, some Internet Service Providers (ISPs) report that up to 100% of their customers discontinue each year (Howlett 2000) . High discontinuance rates are also reported for telecommunications at 35% (Borna 2000) , and wireless applications at 30% (Gary 1999) .
Research demonstrates that it costs on average six times as much to recruit a new subscriber as to maintain an existing subscriber in paid membership contexts (Bhattacharya 1998; Rosenberg and Czepiel 1984) . Retaining existing customers is more cost effective than attracting new customers. For example, for ISPs, an extra 1% retention can add as much as 5% to the bottom line of the business (Howlett 2000) . Existing subscribers provide base revenue, eliminate search and acquisition costs required to attract new customers, create opportunities for cross promotion and sales, and generate referrals.
The objective of this study is to examine the decision making of users after their initial adoption decision -their post-adoption behavior. Although of strategic importance to firms, few studies have examined this behavior in IT-based industries (Bhattacherjee 2001a ).
Research to date has tended to focus on the adoption decision and to apply the same analytical framework to post-adoption behavior (Limayem et al 2003) . For example, diffusion theory (Rogers 1995), developed to explain adoption behavior, can account for aspects of post-adoption behavior within its five-stage innovation-diffusion process (Bhattacherjee 2001a) . Specifically, in stage five, confirmation, adopters reevaluate their initial adoption decision. This theory is limited, however, by the implicit assumption that continuance can be modeled as an extension of adoption (Bhattacherjee 2001a) . Instead, consider an alternative framework in which users make an initial decision to adopt; then, as their knowledge of a service matures, they are influenced in their decision to continue or discontinue the service by a number of factors not considered in their initial choice. In that case, the antecedents of postadoption behavior would vary from those influencing the initial adoption decision. Taking that approach, this paper models the switching behavior of customers who want a service, but not necessarily the one offered by their current provider, and tests that model with data from the ISP industry. The paper's contribution is threefold. First, it develops a wider understanding of postadoption behavior. Second, to test hypotheses about post-adoption behavior, it uses data on actual behavior for the dependent variable, rather than customers' intentions to discontinue. This approach eliminates the potential bias inherent in using attitudinal data. Finally, the paper develops a model that provides insights for managing customer replacement discontinuance for ISPs and other similar subscription-based information services.
THEORETICAL BACKGROUND AND RESEARCH HYPOTHESES
The objective of this study is to explore the characteristics of continuance versus replacement discontinuance customers. There are two relevant research streams. One, founded on expectation-confirmation theory, develops a behavioral model to explain post-adoption behavior (Bhattacherjee 2001a) . The parameters examined are perceived usefulness, satisfaction, confirmation and continuance intentions. The initial model has been extended to include loyalty-based incentives (Bhattacherjee 2001b ) and an integrative model of adoption and post-adoption behavior has been developed with IT as a key component (Limayem et al 2003) . In related research, Bhattacherjee and Premkumar (2004) develop a model to explain changes in beliefs and attitudes towards IS usage. They conclude that disconfirmation and satisfaction are critical to understanding changes in IS users' beliefs and attitudes.
The second research stream combines the theory of reasoned action (Jazzmen and Fishbone 1980) with diffusion theory (Rogers 1995) . It contrasts adoption and post-adoption behavior, rather than extending adoption to include post-adoption behavior. The results show that normative pressures influence adopters, whereas users are influenced by attitudes (Karahanna et al 1999) . In addition, adopters are found to base their decisions on a richer set of innovation characteristics than are users. At the adoption stage, the relevant characteristics include perceptions of usefulness, ease of use, result demonstrability, visibility and trialability. In contrast, post-adoption attitudes are based on perceived usefulness and image enhancements.
The factors discussed in the research reviewed briefly above, which influence customers' post-adoption behavior to continue with or discontinue their current ISP, can be grouped under four headings:
• Needs: What are the customer's service requirements?
• Purpose: What influence does the purpose of the service have on customer choices?
• Past behavior: What behavior has a customer exhibited in the past in relation to continuance/discontinuance and what are the implications of that behavior for future use? • Demographics: What demographic factors differentiate between customers' behavior?
Each of these issues is considered below.
Needs
The SERVQUAL literature provides an overall assessment of the needs and service requirements of customers. Developed in marketing (Zeithaml et al 1990) , it has been adapted to IS, identifying five critical dimensions: tangibles, reliability, responsiveness, assurance and empathy Pitt et al 1997; Van Dyke et al 1997) . In addition to service differentiation, providers also use cost-based strategies (Madden et al 1999; Porter 1980; Strategis Group 1998) . In making a decision about discontinuance, users evaluate the balance between cost and service that they are willing to accept.
In the ISP industry, research has found that typical reasons for discontinuance include loss of physical access, lack of interest, problems with use, high cost and demographic characteristics (Katz and Aspden 1998) . In addition, online service providers compete in markets where switching costs are low. This is particularly so in the ISP market, where providers essentially compete in a commodity, price-sensitive market. In such a market, discontinuers would tend to be lured more by price differentials than promised service quality.
By providing appropriate services, an ISP may be able to keep its existing customer base but overpricing would be a major barrier to recruiting new subscribers (Kavanagh 1998) . Indeed, to attract new customers, an ISP may have to offer an introductory price that is 20%-30% below average market rates (Strategis Group 1998) . Consistent with that conclusion, one common approach used by ISPs to attract new customers is to adopt a loss-leader strategy (Madden et al 1999 
Purpose
The purpose for which a service is used also influences the decision to continue or to discontinue. Research suggests discontinuance increases when a system is chosen for business rather than for personal use (Madden et al 1999) . The explanation could be that, in a business environment, there is more than one reason for the use of a system. While using one system, organizations may continue to assess various options until they find one that best satisfies their needs. In contrast, personal users may be more adaptive to the particular characteristics of the service adopted. Therefore:
H3:
Customers who use a service for business rather than personal use are more likely to be replacement discontinuers (Purpose)
Past Behavior
Research to date in IS on the behavior of customers has tended, at least implicitly, to consider it within a single time period. For example, research has considered antecedents, perceived usefulness and confirmation, when customers are likely to discontinue at a given point in time (Bhattacherjee 2001a) . Little is known about decisions over time. However, some guidance can be obtained from the diffusion and loyalty literatures (Rogers 1995) . Diffusion literature reports that dissatisfaction is more common among later adopters than earlier adopters (Parthasarathy and Bhattacherjee 1998 Methlie and Nysveen 1999; Newman and Werbel 1973) . Satisfied customers tend to be loyal and do not actively search for alternative suppliers. In addition, the longer that customers are with a service, the less likely they are to discontinue, as use becomes integrated into everyday activities. It follows that:
H4: Customers with a history of replacement discontinuance have an above average probability of discontinuing (History) H5: Replacement discontinuance is a negative function of tenure (Tenure)

Demographics
There has been little research conducted into the influence of demographic variables on online service customer post-adoption behavior. In marketing, demographic differences are typically treated as potential biasing variables and controlled for within the primary analysis. This suggests that demographics may be a useful tool for service providers in developing customer retention strategies (Hoffman et al 1996; Teo and Tan 1998) .
Reviewing the online services post-adoption behavior literature, the findings reveal conflicting results. For example, in a study of US users, it was found that young users were more likely to be replacement discontinuers, and that there was no difference between the continuance behavior of men and women (Katz and Aspden 1998) . In a study of Australian ISPs, similar findings are reported for age, but gender similarities are not supported (Madden et al 1999) . Instead, males are more likely to replacement discontinue than females.
Finally, little is known about the impact of the number of users covered by a contract. One study shows that, as the number of users increases, the rate of discontinuance increases (Madden et al 1999) . Considering the expectation-perception gap within a group of users, there would be a range of views on what the service provider should deliver. So, at any point in time, one or more of the group might be dissatisfied and motivated to search for a better service. Given the lack of research on ISP usage and demographics, the following hypotheses should be treated as exploratory:
H6: Men have a higher probability than women of being replacement discontinuers (Gender) H7: The rate of replacement discontinuance is a negative function of age (Age) H8: The probability that an account holder is a replacement discontinuer is a positive function of the number of customers using the account (Number of users).
Combined Predictive Model
The eight hypotheses developed here draw on a wide range of literatures. Thus, they cannot be integrated within a single theoretical framework, they can, however, be combined within a single predictive model. The importance of the factors can then be examined. Formally:
Replacement discontinuance = ƒ (needs, purpose, past behavior, demographics).
RESEARCH METHODOLOGY
The research site is a medium-sized ISP franchise, with a central headquarters and geographically distributed franchises providing different features and services. The system allows the franchisees to tailor their services to local needs. The stratified random sample of 200 subjects comprised equal numbers of current (continuer) and former (discontinuer) customers. Database records were accessed, and a telephone survey instrument was designed for data collection. The focus of the survey was to compare current and former users. The survey had two parts: one for current users and the other for former users. Each contained 15 questions and took an average of ten minutes to complete. The ISP reviewed an early draft of the survey instrument to comment on item clarity and ensure interpretability. This process also provided face and content validity checks.
The interviews were conducted by a single interviewer to ensure consistency in the interview technique. The customers were selected randomly from a database list of 55,000 current and past customers. Every hundredth page of the database was printed and the interviewer worked down each page of 19 listings to recruit a respondent.
The recruitment process proceeded as follows. A call was made to the business contact number, home contact number or mobile service, in an attempt to reach the customer recorded on the database. Additional calls were made to the same number if the number was engaged, there was a recorded message that matched the details on the database, or the customer was not available but a callback time was suggested. Otherwise, the next number on the page was dialed. Once contact was established, the interviewer started at the top of the next printed page to contact the next customer.
On average, it took five calls to contact a current customer (continuer) and six calls to contact a former customer (discontinuer). Of the customers contacted, only two declined to be interviewed: one discontinuer and one continuer. To identify potential subjects, the response rate was 20% for users and 17% for discontinuers; the success rate was 99% for those contacted, who then agreed to be interviewed on the phone. The former response rate is similar to field studies (Karahanna et al 1999; Parthasarathy and Bhattacherjee 1998) . Using a telephone interview was a success as the response rate was very high, once the customer had been correctly identified.
MeasuresTypically, data on post-adoption behavior has been either self-reported or intentionbased (Al-Gahtani and King 1999). The concern about using intention data is that the strength of a relationship can be overestimated (respondent dispositional bias) (Neuman 2000) . In this study, measuring actual behavior eliminates that bias.
Dependent Variable
• Continuing Users and Discontinuers: The ISP database included a customer list of current users and past users with their contact details. Each subject's status as a current (continuer) or past customer (discontinuer) was confirmed during interview. Discontinuers were also asked if they had subsequently signed up with a new ISP. There is a potential validity threat that continuers as classified above may be about to discontinue and, therefore, be misclassified. Sensitivity analysis shows that the findings presented in the Results Section below are not subject to that validity threat.
Independent Variables • Close-ended questions (H3-Purpose, H4-History, H5-Tenure, H6-Gender, H7-Age and H8-Number of Users):
On each of these dimensions, the data was either obtained from the database and confirmed in the interview, or collected during the interview.
• Open-ended questions (H1-Requirements and H2-Service/Cost): During the telephone interviews, all respondents were asked to identify the needs -"For your own particular use, what are the most important aspects of service?" -that they wanted satisfied by an ISP service vendor (H1). Discontinuers were also asked their reason for discontinuing the service -"What was your reason for leaving xxxx 1 ?" (H2). If the respondent needed prompting, the interviewer provided a list of potential responses. Only three current and four former users were prompted. (Excluding these seven subjects from the data does not materially affect the findings reported in the Results Section.) Disenchantment and Replacement DiscontinuanceIn the sample of 100 discontinuers, there are 96 replacement discontinuers, signed up with another ISP, and four 'disenchanted' discontinuers, not using another ISP. This study is concerned with the former category of replacement discontinuers. The results reported below exclude the four disenchanted discontinuers from the analysis.
AnalysisThe primary statistical method used in this study to test the eight hypotheses is Pearson's chi-squared (χ 2 ) test for independence. This method fits the data structure collected for this study, namely, nominal categorical data (Everitt 1977; Siegel and Castellan 1988) . Few other statistical methods are designed to do this. This method has been used in a number of IT studies (Gattiker and Kelley 1999; Kraut et al 1999; Pinsonneault et al 1999) To estimate the combined effects of the results reported below, a logistic regression model is developed in which discontinuance is a function of needs, purpose, past behavior and demographics. A powerful and parsimonious predictive model is fitted to the data. Logistic regression is chosen because of the data structure. The dependent variable is dichotomous and the independent variables are categorical (Dillon and Goldstein 1984) . The analysis was conducted with the software package SPSS. Tables 1, 2 and 3. Table 1 reports the findings of the effects of different needs on post-adoption behavior. Tables 2 and 3 report the findings for the influence of purpose, past behavior and demographics on that behavior.
RESULTS
A summary of the findings is presented in
Hypothesis 1 -The probability of continuing or discontinuing is a function of different customer needs -is partly supported. The results reported in Table 1 show that the four factors most frequently identified (in aggregate) as important requirements of an ISP service, are cited equally by both continuers and discontinuers [reliability of connection (χ2 = 0.4, ns), price (χ2 = 2.5, ns), speed of connection (χ2 = 0.01, ns) and easy access to support (χ2 = 2.8, ns)]. In contrast, continuers cite reliability of service (χ2 = 10.3, p<0.01) and quick response to queries (χ2 = 5.7, p<0.05) more frequently than discontinuers, who in turn cite payment options (χ2 = 14.1, p<0.01) more frequently than continuers. Hypothesis 2 -Cost is more important than service quality for replacement discontinuers -is supported (χ 2 = 12.8, p<0.01). Table 1 shows that the two most frequently reported reasons for discontinuing are: received better offer and too expensive. Both are a direct function of cost. In addition, the findings with respect to reliability of service, quick response to queries and payment options, which support H1, also provide secondary support for H2.
Hypothesis 3 -Customers who use a service for business rather than personal use are more likely to be replacement discontinuers -is rejected. Instead, Table 2 shows that personal use customers are significantly more likely than business use customers to be replacement discontinuers (χ 2 = 36.5, p<0.01).
Hypothesis 4 -Customers with a history of replacement discontinuance have an above average probability of discontinuing -is supported. Table 2 reports that the proportion of discontinuers who have had another provider previously is significantly higher than for those who are continuers (χ 2 = 4.9, p<0.05).
Hypothesis 5 -Replacement discontinuance is a negative function of tenure -is strongly supported. Table 2 shows that customers who discontinue tend to have been with the ISP for less than six months, whereas a customer who stays for more than six months is likely to continue (χ 2 = 83.3, p<0.01). Hypotheses 6 and 7 -Men have a higher probability than women of being replacement discontinuers and the rate of replacement discontinuance is a negative function of age -are both rejected. Table 2 reports that men and women are equally likely to discontinue (χ 2 = 0.2, ns). There is also no relationship between age and discontinuity (χ 2 = 2.6, ns).
Hypothesis 8 -The probability that an account holder is a replacement discontinuer is a positive function of the number of customers using the account -is rejected. In contrast, Table  2 shows that replacement discontinuance is a negative function of the number of customers using an account (χ 2 = 6.3, p<0.05).
While not the subject of formal hypotheses, the study also collected data on respondents' occupation and education. Table 3 reports that the rate of replacement discontinuance is independent of occupation (χ 2 = 4.6, ns) and of education (χ 2 = 1.3, ns). Inspecting Tables 1 and 2 reveals that replacement discontinuance is a function of needs, purpose, past behavior and number of users. Each of these reports significant difference between the continuers and replacement discontinuers. To explore the importance of the different relationships, a logistic regression equation was estimated, including needs (reliability of service, payment options and quick response to queries), purpose, past behavior (history and tenure), and number of users. Table 5 reports that this model predicts accurately 82.6% of the observed choices. For completeness, the incremental contribution of each of the non-significant variables in the predictive model is reported in Table 6 . 
DISCUSSION AND IMPLICATIONS
The objective of this paper is to develop an understanding of replacement discontinuance customers in IT-based industries. Given the high rates of churn reported by firms (Borna 2000; Gary 1999; Howlett 2000) , a study of why customers replace their suppliers is highly salient. Eight hypotheses are developed and a model is estimated in which continuance/discontinuance is a function of customers' needs, purpose of use, and past behavior. Data collection was from a stratified random sample of 100 continuers and 96 replacement discontinuers from a medium-sized ISP.
Four insights are particularly pertinent. First, the most frequently identified needs for users of an online service (reliability of connection, price, speed of connection and easy access to support) are cited equally frequently by both continuers and discontinuers. In contrast, three less frequently cited needs (reliability of service, quick response to queries and payment options) do discriminate between the choices of continuers and replacement discontinuers.
Second, the results for purpose, business versus personal use, were unexpected. Hypothesis 3 predicts that customers who use the service for business are more likely to be replacement discontinuers. Instead, the results show that customers who use the service for personal reasons are more likely to be replacement discontinuers than are business users. In developing Hypothesis 3, it is speculated that businesses would switch providers until they found a service that best suited their needs, while personal users would be more flexible and adapt to the service provider. There are at least two possible explanations for the findings reported here. One is that businesses might be more careful than individuals in choosing a provider initially and so have less need to switch. The other is that personal users might be more experimental and/or price sensitive than businesses.
Third, past behavior is a powerful predictor of future behavior. Customers who have a history of switching (H4), and customers who have been with the service provider for only a short period of time (H5), are likely to switch. In establishing loyalty, the first six months of a contract are critical. Table 2 reports that 79% of continuers had tenure longer than six months compared with 18% of discontinuers.
Finally, demographic characteristics did not influence continuance/discontinuance choices. Specifically, the results report no difference for gender (H6) or age (H7). In addition, there are no effects for educational or occupational differences. In contrast, there is a significant relationship between customer choices and the number of customers using a single account.
However, its impact is the opposite of that predicted by Hypothesis 8. The results show that, the greater the number of customers using a single account, the lower the probability that the account holder is a replacement discontinuer. There are at least three possible explanations for this. One: with more users, it is more difficult to get agreement to switch. Two: the financial savings per user are trivial, so multiple users act as if they are collectively price insensitive and do not discontinue. Three: the account holder may be a non-user, and so may be less susceptible to a price/service trade off.
Taken together, these findings can be used to model customers' continuance/discontinuance behavior. A combined model predicted accurately 82.6% of the choices by customers to continue or replacement discontinue.
Generalizability
Are these findings generalizable to other IT-based industries? ISPs generate income by purchasing bandwidth capacity from larger ISPs and network service providers, and repackaging it for retail sale (Madden et al 1999) . This business model is similar to those of a number of other IT-based industries, such as telecommunications, where retail suppliers purchase products in bulk from large wholesale suppliers and repackage them for retail sale. Similar to the ISP market researched here, these retail suppliers are able to differentiate themselves based on services and products offered but are also subject to relatively low switching costs. Thus, although this paper researches the ISP market, the findings are likely to be relevant to other subscription-based IT industries.
Implications for Research
This paper makes three contributions to post-adoption behavior research in the IT literature. One is that, in testing the model of the difference between customers who continue to use and those who replace providers, the study reports that the 'needs' which accounted for those variations were not the ones most frequently identified by the customers as important, but were less frequently cited characteristics that may have been overlooked in both business and research.
It is important to recognise that the null findings in terms of the four highly cited needs could make an important contribution to both theory and practice. The latter is discussed in the next section. Theoretically, it is tempting to assume that those needs are not important. Indeed, if the researchers had selected the list of needs, the conclusion that reliability of connection, price, speed of connection and easy access to support are not relevant to post-adoption behavior could be justified.
In contrast, those four are the needs most frequently cited by the customers surveyed here. So, the needs are important but do not discriminate in terms of customer post-adoption behavior. Whether a need is important to customers, and whether it discriminates in terms of their post-adoption behavior in a particular market, are two different questions. The latter depends on the relative level of service provided by the vendors. If all vendors offer a service that satisfies a need, then that need would not discriminate between continuers' and discontinuers' behavior but would be frequently cited as an important requirement of the service. Essentially, it becomes the basis of competitive necessity (ie, the vendor must service that need) but not of a competitive advantage. Prior research, which has concluded that the model of post-adoption behavior is simpler, containing fewer variables than the model of adoption (Karahanna et al 1999) , may have confused the importance of a need or service requirement, and the relative capacities of vendors to satisfy that need.
The second contribution is also a null finding. Age, gender, education and occupation have no influence on the probability of continuing/discontinuing. The earlier findings for age and gender (Katz and Aspden 1998; Madden et al 1999) may have been a function of the lack of maturity of the market. Combined with the first implication, this finding highlights the dynamic nature of the ISP market and, therefore, of any model of post-adoption behavior.
The third contribution is the study's methodology, which reports actual behavioral data and is based on a stratified random sample. Typically, previous research has reported subjects' intentions to discontinue (Al-Gahtani and King 1999) . Analyzing actual data reduces the potential positive bias in results based on intentions to discontinue (Neuman 2000) . The sampling frame reduces the risk of response bias present in the typical survey. Finally, future research might consider a longitudinal study to map changes in characteristics over time (Bhattacherjee and Premkumar 2004; Karahanna, et al 1999) . Certainly, there is a need for future research that models changes in the discriminating functions for continuers and discontinuers as a function of changes in the dynamic market for IS-based, online services.
Implications for Practice
There are four findings for practice. First, it would appear that the four needs most frequently cited in aggregate (reliability of connection, price, speed of connection and easy access to support) are the basis of competitive necessities, while three less frequently cited needs, quick response to queries, reliability of service, and payment options, could be the basis of potential competitive differentiation. It would, therefore, be a serious risk for a provider to disregard the four former needs simply because they do not discriminate between continuers and discontinuers. In addition, providers may adjust their services so that the latter set of needs also become competitive necessities and not the basis of a sustainable competitive advantage. Where service offerings by one vendor can be emulated by others, an identified need or service requirement tends to become commoditised.
Second, past behavior is a strong predictor of performance. Customers who have switched in the past are likely to switch again. The results suggest that ISPs should focus resources on retaining their customers past the first six months of service, which decreases significantly the likelihood of a future switch. Third, demographic characteristics are non-significant predictors of behavior. Age and gender have no influence on switching behavior. Previous contrary findings may have been a function of the lack of maturity of the customer base.
Finally, the number of users of a single account did predict switching behavior. The probability of replacement discontinuance decreases as the number of users of an account increases. To base a strategy on this finding, the ISP would have to collect data on the number of users of an account. Business use, which covaries with the number of users accessing a single account, may be readily identifiable. As these users are less likely than personal users to be discontinuers, this could be the basis of a marketing segmentation strategy. As suggested above, this basis of differentiation will be competed away over time and tend to be commoditised.
A combined model of the significant findings accurately predicted 82.6% of the choices by customers to continue or replacement discontinue. This model suggests that ISPs should adopt different marketing strategies focused on the potential discontinuer and continuer market segments. Importantly, rather than treating the market as having one high churn rate, the model shows that there is a stable continuer segment and a discontinuer segment with a very high churn rate. Essentially, there is a differentiated market segment based on service quality, and a commodity segment based on cost.
SUMMARY
This study contributes empirical evidence to the underdeveloped literature on post-adoption behavior in the ISP industry. Three sets of findings are reported. First, while the needs of continuing users and replacement discontinuers do differ, their most frequently cited needs are in fact the same, and variations occur only for less frequently cited needs. Second, ISPs operate in a price-sensitive market, where customers who discontinue tend to do so in the first six months; business customers are less likely to discontinue than personal users; and, while historical switching/non-switching behavior is a powerful predictor of future customer behavior, surprisingly, socio-demographic characteristics have little influence. Third, the combined effects of these findings account for 82.6% of the customer's choice to continue or discontinue using an ISP service. Additionally, the study makes a particular contribution through its use of actual behavior rather than intention-based data.
